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COMPLETE SPECIFIOATION 
Improvements in and relating to Compression Distillation Plant 

We, The English Electric Company 

Limited, a British Company, of Queens 

House, 28, Kingsway, London, *W\C2, do 

hereby declare the invention for which 
6 we pray that a patent may be granted to 

us, and the method by which it is to bo 

performed, to be particularly described 

in and by the following statement : — ^ 
The invention relates to compression 
10 distillation for. example as carried out in 

a plant for the distillation of sea water 

by the use of the waste heat of a. thermal 

power plant such as internal combustion. 

piston-engine, gas turbine power plant or 
15 a steam power piston engine or turbine 

plant for the propulsion of a ship. 
According' to the invention ^ the raw 

wafer is first brought into direct con- 
tact with sruper-heated steam in a pre- 
2i) heater wherein a considerable proportion. 

of the scale forming constituents is pre- 
cipitated : the precipitated scale-form- 

ing constituents are withdrawn from, the 

preheated water, and the brine, thus 
26 heated and slightly diluted by the con- 
densed steam, is passed to an evaporator 

where it enters into direct heat 'exchange 

with its own vapour drawn from it nnd 

oom pressed by a compressor, a.nd passed 
30 through a heating coil embedded in the 

brine: the distillate. condensed in the coil 

by this indirect heat exchange is passed 

through a pressure reducing means into 

a Liquid-vapour .separator from where the 
36 separated water is drawn off to storage 

or to consumers while the steam flashed 

off owing to reduction of pressure is 

pumped away and then super-heated, for 

example by -means of waste heat from a 
40 thermal power plant, arcd recycled into 

the preh eater to the raw water. 

Scale-forming sludge and concentrated 

brine are blown down continuously or 

intermittently from the preheater and 



from the evaporator, respectively, but 45 
the total blow down, can be smaller than 
required in distillation plant without 
separate preheater and evaporator. 

In. order that the invention may be 
better understood and readily carried' into 50 
effect, an embodiment of a, compression 
distillation plant according to the inven- 
tion and its manner of operation will 
now he described by way of example with 
reference to the diagrammatic drawing 55 
accompanying the Provisional Specifica- 
tion : — 

Raw water, say sea water, is fed 
through a pipe 1, controlled by a valve . 
2, and through a spray 3 into a preheater 60 
4, into which super-heated steam is 
blown throxigh nozzles 5. Scale-forming 
material is precipitated in the pre- 
heater 4' as a sludge, drawn off through 
a pipe 6 and blown down by «a pump 7. 
The liquid freed from the precipitated 
material will now be referred to as 
brine. 

Hot brine', substantially freed from 
scale-forming matter and slightly diluted 
by the steam condensed in it, is passed 
from the preheater 4 through a pipe 8 to 
an evaporator 9, from the top of which 
steam is drawn off and compressed by a 
compressor 10 and passed through a coil T6 
11 immersed in the brine in the evapor- 
ator. The energy imparted to the steam 
by the compressor 10 is given off by heat 
exchange to the 1 brine, whereby the latter 
evaporates, while a corresponding pro- 
portion of steam condenses in the coil 11 
and is drawn off through a pipe 12. 

•Concentrated brine is blown down 
through a pipe 13 by a pump 14. 

The condensate from pipe 12, or the' 
.greater part of it, is throttled down to 
reduced pressure by a valve 15 and is dis- 
charged into a separator 16 from the bot- 
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tom of which distilled water is drawn off 
through a pipe 17 QJld pumped to6t d 
or to a ■consumer , by a pump 18. 

Owing to the reduced pressure in the 
o separator 16 a proportion of the oonden- 

nSft eva P° ra i es - xl TIiis steam is drawn 
offl from the top throng* a pipe 19 b 

steam compressor 20 which raises its .pres- 
sure to that required for blowing the 
10 superheated s«team into the preheater 4 
through the nozzles 5. Superheating* is 
ejected in a superheater 21 in heat ex- 
change with the hot gases or vapours hi 
the exhaust duct 22, from a theiinal 
lo power plant. 

A by-pass 23, controlled by a valve 24 
may be branched off from pip© 12 which 
passes part of the condensate .at a pres- 
sure which is slightly below that in pipe 
20 12 and substantially equal to that in the 
discharge from the steam compressor 
M, through , a heat exchanger 25 the hot 
pass of which m preferably in series with 

ok wnl °f / u P &r r i ¥ ate 21 and the steam 
25 evolved from this part of the condensate 
is mixed with that discharged from the 
steam compressor 20. The mixture of 
steam is then super-heated in the super- 
heater 21 as described. ■ 1 
30 . For distillation plant operating- in con- 
junction with steam power plant, the 
steam compressor 20 and the super-heater 
^1 may be replaced by a steam ejector 
or ?V amta T ff low P^sure conditions 
Z^oa P ^1 } ?•■ The by-pass 23, the 
valve 24 and the' heat exchanger 2S will 
tnen also be dispensed with. 

In the embodiment described the 
separator and the heat transfer surfaces 
40 us ed Jot the evaporation -are* kept sub- 
stantially free from scale, without re- 
quiring- any chemical treatment of the 
raw water whereby higher thermal effiei- 
*2r y . , A 011 ^ wiring periods can be 
45 obtained than with surfaces exposed to 
the deposition of scale. - - 

This prevention of any substantial 
scaile formation- on the heat exehannin"- 
suites i prevents -a reduction of rate' of 
W evaporation and a rise of pressure across 
the compressor which might otherwise 
bring" its operative conditions within the 
range of surging, of a turbo-compressor. 
Ltm arrangement according to the pres- 
66 ent .embodiment allows therefore the use 
ot an axial- or centrifugal flow com- 
pressor which in view of the large volumes 
ot vapour to be compressed i® superior to 
any volumetric compressor of a rotary o? 
oO reciprocating type. 

What we claim is r — ■ 
1. A compression distillation process 
comprising the- s tep 8 of bringing raw 
water into direct contact with super- 
Parted steam' whereby a considerable pro-. 



portiom of the scale-forming constituents 
is precipitated; eliminating the precipi- 
tated constituents from the brine, pass- 
ing the brine thus prehe'ated and slightly 
diluted by condensed steam into an eva.p-- 7( 
orator wherein it is evaporated by in- 
direct heat exchange with its own vapour 
drawn oft from it and compressed by the 
su PP'ly of outside -energy; drawing-eft' 
concentrated brine from the evaporator 71 
and condensate from the beat exchanger • 
reheviing the condensate from pressure 
and separating the steam f ormed thereby • 
recompressmg and super-heating the 
separated steam and recycling it into 8f 
direct contact with raw water. 

2. A compression distillation plant 
which comprises a preheater havin^ 
nozzles for blowing super-heated steam 
into raw water contained in its liquid 8t 
space and blow-off means for the scale- 
iormmg material precipitated by the said 
super-heated s-team; an evaporator hav- 
ing its liquid space connected with the 
liquid space of the said preheater and its 9( 
vapour space connected through a steam 
compressor with a heat exchanger pas* 
tkrough its own liquid space, blow-off 
means being provided for the brine con- 
centrating m said evaporator; a. liquid- 96 
vapour separator, connected through 
pressure' reducing meains with the effluent 
end of said heat exchanger pass, having 
its liquid space connected with discharge - 
means for the condensate and having its 10^ 
vapour space connected with pressure 
raising means;- and a -vapour heatiiur 
means having its inlet connected with the 
effluent end of said heat exchanger pass 
at least partly through the said pressure 10.' 
raising means, said separator and said 
pressure reducing- means, amd having its 
outlet connected with the said nozzles in 
tbs* preheater. 

a A compression distillation plant as 1U 
claimed m claim 2 wherein the steam 
compressor connected between the- steam 
space of the evaporator and the heat ex- 
changer pass through its liquid space is 
a turbo-compressor. • " - . \\\ 

4. A compression distillation plant as 
claimed in claim 2 wherein the vapour 
heating means is a super-heater heated 
by waste heat from a thermal power 
plant.- 12( 
-'5. A compression distillation plant 
as claimed in ;any of the claims 2 to 4 
-wherem a by-pass from up-stream of the 
pressure-reducing means to the nozzles in 
the preheater is arranged through a 12* 
super-heater heated by waste heat from a 
tliermal power plant. - 
• 6. A compression 'distillation plant as 
claimed in claims 4 and 5 wherein the hot 
pass of the super-heater for the by-passed 13( 



BEST AVAILABLE COPY 



669,928 



condensate is arranged in series with the 
hot pass of the super-heal er for the com- 
pressed vapours from the separator , and 
the cold pass of the super-heater few the 
5 by-passed condensate issues into the en- 
trance of the cold pass of tho super-heater 
for the compressed vapours from the 
separator. 

7. A compression distillation plant a* 
10 claimed in claim 2 wherein the pressure 

raking* means and vapour heating: means 
are combined in a steam ejector. 

8. A compression distillation process 
as claimed in claim 1 wherein part of the 

15 vapour, substantially condensed in the 
heat -exchanger pass through the evapor- 
ator, is branched' off with comparatively 
small reduction of pressure before re- 
lieving the rest of the -condensate from 

£0 pressure, and is vaporized separately and 
subsequently recombiued with the recom- 
pressed vapours evolved from the rest of 



tho condensate, the combined vapours 
being super-heated together before' being 
recycled into direct contact with the raw 25 
water. 

9. A compression distillation process 
as claimed in claim 1 wherein the 
vapours evolved from the condensate after 
its bein<r relieved from pressure -are simul- 30 
taneously recompressed and super-heated 
by ejector action of steam. ^ 

" 10. A compression distillation plant 
as claimed in claim 2 substantially as -de- 
scribed with reference to the drawing 35 
accompanying the 'Provisional Specifica- 
tion. 

11. A compression distillation process 
as claimed in Claim 1 or claim 8 substan- 
tially as described with reference to the 40 
drawing accompanying the Provisional 
Specification. 

L. B. SHUFFEEY, 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 
Improvements in and relating to Compression Distillation Plant 



We, The English Electric Coaipany 
Limited, a British Company, of Queens 

46 House, 28, Kingswuy, London, W.C.2, 
do hereby declare the nature of this in- 
vention to he as follows : — 

The invention relates to compression 
distillation plant in general,- and with- 

50 out prejudice* to this broad applicability, 
more particularly to a plant for the -dis- 
tillation of sea water by the use of the 
waste heat of a thermal power plant siich 
as am internal combustion piston-engine 

55 or turbine power plant or a steam power 
plant for the' propulsion of a ship. 

H is an object of the invention to pro- 
vide a compression distillation plant and 
a method for its operation which keeps 

60 the heat transfer surfaces used for the 
evaporation substantially free from scale 
without . requiring any chemical treat- 
ment of the raw water. 

According to an important f eature of 

65 the invention the raw water is first 
brought into direct contact with super- 
heated steam in a preheater wherein a 
considerable proportion of the scale- form- 
ing constituents is precipitated; the 

70 brine, thus heated and slightly diluted by 
the condensed steam, is passed^ to an 
evaporator where it enters into indirect 
heat exchange with its own vaspour drawn 
from it and compressed by a compressor, 

76 and passed through a heating coil em- 
bedded in the brine; the condensed distil- 
late from this coil is passed through a 
throttle valve into a separator from where 



its greater part is drawn off to storage 
or to consumers while the steam flashed 80 
off owing to reduction of pressure is 
pumped away and then superheated by 
means of waste heat from the thermal 
])ower plant and recycled into the pre- 
heater to the raw water. S5 

Scale- forming sludge and concentrated 
brine are blown down continuously or 
intermittently from the preheater and 
from the evaporator, respectively, but the 
total blow down can be smaller than re- 90 
quired in distillation plant without separ- 
ate preheater and evaporator. 

The separator and the heat exchang- 
ing surfaces in the evaporator keep sub- 
stantially free from scale whereby higher 95 
thermal efficiency and longer working 
periods can be obtained than with sur- 
faces exposed to the deposition of scale. 

In order that the -nature of the inven- 
tion be better understood, an embodiment 100 
of a compression distillation plant 
according to the invention and its 
manner of operation will now be de- 
scribed by way of example with reference 
to the accompanying diagrammatic 105 
drawing. 

Raw water, say sea water, is fed 
through pipe 1, controlled by valve 2, 
and a spray 3 into the preh eater 4, where 
superheated steam is blown in through 110 
the nozzles 5. Scale-foaming material 
is precipitated in the preheater 4 as a 
sludge and drawn off through pipe 6 and 
blown down by a pump 7. 
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Hot brine, substantially free'd from 
scale-forming matter, is passed from the 
prebmter 4 through pipe S to the evapor- 
fi S™' fr«n *i« +op of which vapour is 
» drawn off and compressed by a compressor 
±0 and passed through a coil 11 immersed 
in tne tone in the evaporator. The 
energy imparted to the vapour bv the 
compressor 10 is .given off by heat ex- 
10 chang-e to the brine' .whereby the latter 
evaporates, while a corresponding- pro- 
portion of vapour condenses in the coil 
-U and is drawm off through pipe 12 
Concentrated brine is blown down 
16 through pip© 13 by pump 14. 

The condensate from pipe 12 or the 
greater part of it, k throttled down to 
reduced pressure by valve 15 and dis- 
2rt w5 f^f^ separator 16 from the 
20 bottom of which it is drawn off through 
pipe j.,7 and pumped to storage or a con- 
sumer by pump 18. 

Owing to the reduced pressure in the 
separator 16 a proportion of the conden- 
se sate evaporates. This vapour is drawn 
off from the top through pip© 19 by a 
steam pump 20 which raises its pressure • 
to that required for blewing the snper- 
heated steam into thepreheater 4 through 
dO the nozzles 6. Superheating is effected 
m the superheater 21 in heat exchange 
with the exhaust 22 from the thermal 
power plant. 

1* ™« T^ 7 ? aSS ?\ ««»*«aied by valve 24, 
35 may be branched off from pipe 12 which 
passes part of the condensate at a pres 



sure slightly below that in pip e 12 and 
substantially equal to that in the dis- 
■oharge from .compressor 20 through a 
W exchanger 25 the hot pass of which 40 

neater £i while the steam evolved fro™ 
this part of the condensate mixes with 
thai .discharged from compreW 20 Tit. 
mixture of steam is then super-heated in 45 
k? P A at r 21 ,* S Scribed. 6d m 45 
iunctii S * 10 f plmt 0 P^ting in con- 
junction with steam power plant the 
steam pump 20 > ajad 4e superheater 21 
may be replaced by a steam eiectol for ™ 
maintaining W pressure Editions in 6 ° 

bedlpisedS 11 ^ * 5 tk - al - 

-rfaoes l^Z^r^^^ 
of evaporation and rise of pressure across 
the compressor which mi-ht o+t«™7 

be opmpresseu 1 ]^^ <* 

ss; ty P ^ pre3sor ° f a Tot ^ - 

Dated this 13th day of July, 1949 
Agent for the Applicants. 
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